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(57) 

A multi-layered sheet giving a forgery prevention 
effect by developing different appearances when the 
upper surface or lower surface is irradiated with an 
ultraviolet ray. In a first embodiment, fluorescence 
coloring layers respectively developing different hues 
are provided on the upper surface side and the lower 
surface side respectively, a fluorescence coloring 
layer on the upper surface side only develops a 
fluorescence color to permit observation from the 
upper surface when an ultraviolet ray is applied from 
the upper surface side, and at least a fluorescence 
coloring layer on the lower surface side develops a 
color to permit observation from the upper surface when 
an ultraviolet ray is applied from the lower surface 
side. In a second embodiment, an opacity in an area 
extending from the upper surface to a fluorescence 
coloring layer is not lower than 97 % and that in an 
area extending from the lower surface to a 
fluorescence coloring layer is not higher than 96 %, 
and an ultraviolet radiation from the upper surface 
does not permit a printed pattern to be observed, 
whereas an ultraviolet radiation from the lower 
surface permits the printed pattern to be observed. 
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(57) Feuille a couches multiples empechant la 
falsirication du fait qu'cllc prcscnLc diiTcrcnts aspects 
lorsque la surface superieure ou la surface iuferieure est 
exposee a uii ra3^onnenient ultraviolet. Dans un premier 
mode de realisation, des couches de coloration par 
fluorescence donnant lieu respect ivement k differentes 
nuances sont placccs rcspcctivcmcnt du cote surface 
superieure et du cote surface inferieure. Une couche de 
coloration par tluorescence stir le cote surface superietu e 
ne developpe une couleur par fluorescence pour 
pemiettre l observ^ation depuis la surface superieure que 
quand un rayonncmcnt ultraviolet est applique depuis le 
cote surface supeiieure, et au nioiiis une couche de 
coloration pai" fluorescence sur le cote surface inferieiu'e 
produit une couleur permettant Tobservation depuis la 



(57) A multi-layered sheet giving a forgery prevention 
effect by developing different appearances when the 
upper surface or lower surface is in'adiated with an 
ultraviolet ray. In a first embodiment fluorescence 
coloring layers respectively developing different hues 
are provided on the upper surface side and the lower 
surface side respectively, a fluorescence coloring layer 
on the upper surface side only develops a fluorescence 
color to permit obsewation from the upper surface when 
an ultraviolet ray is applied from the upper surface side, 
and at least a fluorescence coloring layer on the lower 
surface side develops a color to permit observation from 
the upper suif ace when an ultraviolet ray is applied from 
the low^er sm"face side. In a second embodiment, an 
opacity in an area extending from the upper surface to a 
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surface supeneure lorsqirnn rayonnement ultraviolet est 
applique depuis le cote surface inferieure. Dans un 
second mode de realisation, Topacite dans une zone qui 
s'etend de la surface superieure a une couche de 
coloration par fluorescence n'est pas inferieure a 97 % et 
celle d'une zone qui s'etend de la surface inferieure a une 
couche de coloration par fluorescence n est pas 
superieure a 96 %, cL une rayonnement ullraviolel projete 
sur la surface superieure ne pennet pas Tobsei'vation 
d'un motif imprime, tandis qu'un rayonnement 
ultraviolet projete sur la surface inferieure pemiet 
r observation dudit motif imprime. 



fluorescence colormg layer is not lower than 97 % and 
that in an area extending from the lower surface to a 
fluorescence coloring layer is not higher than 96 %, and 
an ultraviolet radiation from the upper suif ace does not 
pemiit a printed pattem to be obsei-ved, whereas an 
ultraviolet radiation from the lower surface pemiits the 
printed pattem to be observed. 
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(57) Abstract 

A multi-layered sheet giving a forgery prevention effect by developing diiTerent appearances when the upper stuface or lower surface 
is irradiated with an ultraviolet ray. In a first embodiment, fluorescence coloring layers respectively developing different hues arc provided 
on the upper surface side and the lower surface side respectively, a fluorescence coloring layer on the upper sur£M?e side only develops a 
fluorescence color to permit observation from the upper surface when an ultraviolet ray is applied from the upper surface side, and at least a 
fluorescence coloring layer on the lower surface side develops a color to pennit observation from the upper suf^ewe when an ultraviolet ray is 
applied from the lower surface side. In a second embodiment, an opacity in an area extending from the upper surface to a fluorescence 
coloring layer is not lower than 97 % and that in an area extending from the lower surface to a fluorescence coloring layer is not higher than 
96 %, and an ultraviolet radiation from the upper sur&ce does not pennit a printed pattern to be observed, whereas an ultraviolet radiation 
from the lower surHu^e pmnits the printed pattern to be observed. 
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SPECIFICATION 
FORGERY PREVENTION SHEET 

Field of the Invention 

The preeent invenUon reiatee to a forgery prevention aiieet that may be used as a she^l uf 
bank note, Mile, cnecks. etsoclc ceivncates, bonds, gift cerdflcates, batdna dckeis on home or 
Ucyde race, various Kinds of notes. vaJloiis Kinds of cardSp passports, etc. having good forgery 
prevarnion afUncr. The fafgaiy pmvantinn nhnm acnordinQ to the present invention may be used 
as a tag iat»el on big-nanne tmnds^ care labels on dothing, on which a specISc logolype or 
character representing its big-name brand may be printed with a unique viauat pattem that oon 
hardly bo copied end forged. 

Background of the Art 

Tlie cibuve-exeiiipllRed notes and papers are valuable and, ttierelbre. should be prevented 
ftom being iliegaiiy copied, forged and altered by means of dtsdncdon between a ganulne one 
and a counterffsit 

Japanese patent publlcafion No.SS(ig80)-122100 discloses a forgery prevenSon sheet 
characterized by fluorsscence fiber Incorporated in paper maidng. Thie prior art does not provide 
a sufficient forgery prevention effoot. booauso It can not bo Judged as a countorfoit onco 
Inoorporalion of some fluoreeoent fiber ]e oonfirmed. Various attempts heve been developed to 
provide more rsttatrie foruery prevention effsct 

Japanese putftnil pubUcaUuii Nu.0(19931-9SS88 disuioees a forgery preventlan sheet in which 
speddi liber (such ss colored fiber, fluorescence fiber, thermochromic 1lt>er, glass ttier) is 
Incorporated Into a paper base at pradetarmined position, in predetarmlned width. 

Japanese patent putilicaiion No.6{1 gQ4y-2870g disdosas en informaSon rs<»gni7able sheet 
In which a random pyattem of natural or synthetic pulp, that has already been impregnated with 
iluorcscor, is incorporated Into a base carrier. 

- 1 - 
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ThsBv prior an9 provide Improved fbrgery pfevendon eflbci* howover, judgament of 
position and width oT ihe ^seciftl llMr (No.&-yB69y) and idenuiicatlon or rhf> mnrfnm paifwm rvf the 
inc^orpoTBted ffunrmRant pulp (Nn.&-7H70fin) may he made only with special reader davlcet, by 
^klllad operator. Therefbra, these prior arts are not auitable to eirnple judgement at the ehop 
counter, f^r example. 

Aooordingly, it ie en objeot of 0ie present invention to provide a novel forgery prevention 
sheet having an improved fbrgeiy prevention effect and allowing easy end quicic Judgement for 
yoriulrio or forged one at t^ie shop counter. 

Generally, a ray of a longer waveiengch has a greater penetration. This means that when 
comparing an ultravtolet ray that is irradlatad to tluonuicar and a viaihia ray amittad from the 
fliiormrMr, tha latter has a greater penetFation than the former. With recognition of such 
ciffBranca of ray tranamiaalvity before and after the fluorascer, the Inventors have made teats and 
study repeatedly to oompiela the preeent Invention. 

DISCLOSURE OF THE INVENTION 

To achieve the above-deacsrjbed objects. Ui^ M>^»enl Invuf illun iiu» Uie Tulluwifig frarnewurl^: 

(1) A forgery prevention sheet comprising a muitl-iayen&d sheet hevtng at least two Jayers, 
characterized In that a Irst fluorescence layer including a flrst fluorascer is positioned near flie 
iippar aiifface whereas a second fluorescence layer Including a second fluorascer Is positioned 
near the lower surface, said first fluoreecar of said flrst fluorescence layer being soleiy visible 
from the upper surfiaoe when irradiated with an ultraviolet ray from the top, whereoe ot leaet sold 
seoond fluoroeoor of said eooond fluoroaconoo layer boing visible from the upper surfiaoe when 
Irradiated with an ulbavioJet ray from the bottom, said sheet providing different viaitile rays when 
the ultraviolet ray la applied to different surCaoes of said sheeC 

(2) A Ibrgery prevenflon sheet according 10 del m 1 wherein said flrst fluorescence layer is a 
printed leyer with an ink Inducflng said flrai fluwaacer^ a croas-eacflonai area from the upper 
mtffncm tn aaid flrst fluorescence layer having opacity of 82% or less. 

(a) A forgery prevenflon sheet according to daim 1 wherein said flrst fluorascer is Intemaily 
added In said flrst fluoreeoenoe layer, a oroaa-seoflonal area from the upper surfooo to sold flret 

-2- 
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fluonMcsncB laysr having opacity of 82% or loss. 

(4) A forgery prevention sheet acconiina to dsim 1 wherein said second fItiorviAnenoe fnyer ^ 
printed layer with an Ink tnrJudino itald Remnri liinrsscar, a cross-sacHonal area from the upper 
surfeca to said second fluorescence layer having opacity of d7% or morep another crose-eeoHonal 
area from tfie lower eurlaoe to said second fluorescence layer having opad^ of 86% or loss. 
(6) A tbrgery prevention sheet eooording to claim 1 wherein said second fluorescer is intemelly 
added in said second fluorescence, a oross-sectional area from the upper surface to said ffrat 
iluurusc^Bnco layer havliig opadty of 88% or more, another cross-eectionai area from the lower 
sun&ce to said second fluorescence layer having opacity of 75% or leaa, 

(6) A Ibrgery prevention sheet according to any one of daima 1-5 wherein a cmaa-Aamnnai 
arnfi flmm the Inwar aurfSsce to said first fluorescence layer has opadty of 92% or more so that 
when Irradiated lh>m the lower surteee, said second fluoreecence of said second fluoresoenoe is 
visible but said first fluorsaoence of said first fluoresoenoe layer con not bo viowod. 

(7) A forgery provcnflon shoot acoording to any one of dalme 1-6 wherein eeoh of seld ffrst and 
second fluorescence layers is formed by printing the upper or lower surface of a paper layer with 
an ink including said first or second fluorescer, by lamina(ins;i a Uilr) ilirtt piiiileU wiUi cui ink 
Including sa|d first or second fluorescer on die upper or tower surface of a paper layer, or by 
incorporating and distrtbudng said first or second fluorescer in a paper layer. 

(R) A forgery pravenijnn $haat according to any one of claims 1 -7 wherein the uppermost layer 
Includes no fiuorescsr, said first fluorescence layer being (Msitioned Just below said uppermost 
layer 

(8) A fbrgery prevention shoot acoording to any ono of dalme 1 d wherein tho lowormoat layer 
Indudea no fiuoreecer, said second fluorescence layer being posWoned Just above said 
lowermost layer. 

(10) A Ibrgery prevenOon sheet according to any one of daiina 1-9 wherein m Intermediate layer 
Indudina no fiuoreecer is posmoned between said first and second fluorescence layers. 

(11 ) A Ihrgary pniwanlfnn aheai nomprisino a mirfS-layersd sheet having at least two layers, 
chanscterlzed In that a bottom of the uppermost layer or a top of the lowermost layer Is printed 
with a fluorescent Ink to provide a predetermined print pattern, eold fluorescent ink emittfng a 
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1 

vlsTH^ coloflng ray when Irradlaiod with an uliravlolec ray, a croaa<66C8ontf area (torn the upper 

surface to said print pattern having opacity ot 97% or monSp mnthiir nnmii-mrlinnAl Arm fmm the 
iowar Aurfimna tn Mriri print pattern havinQ opacity of 96% or less, said print pattern being not 
visibls when irradiated with ultraviofat ray from the top but visible when irradiated from the bottom. 
(12) A fbigery prevention sheet according to claim 1 1 wherein o oroes-socttonal area from the 
iower surface to said print pattern is 92% or iosa. 

BRiEP DCSCRiPTION OP THE DRAWINGS 

Figs. 1(A)-(F) are crosa-aacQona of (brgary prevention sheets In aocoidance with a first 
embodiment of the preset Invanrion; 

Rq. 2(A) Is a cross-section of a pafaar used in Test 1 whereas Rg. 2(B) fs a erossHteelion of 
a paper used in Test 2 and Teat 3; 

Fig. 3 is an explanatory view of a forgery prsvenVon sheet shown in Rg. 1(F) with indiooHon 
of areas (o) (d); and 

Rge^ 4(A)-(C) are cros9-sections of forgery prevention sheets in acoofdanoe with a second 
embodiment of the present invention. 

DETAILED DCdCRIPTION OP THE PI^EPERRED EMBODIMENT 

A forgery preyendon sheet in accordance with a first embodiment of the present invention 

comprises a muili-layered sheet having at least two iayeis, which is characterized in that a first 
fluorescence layer Including a first fluorescer Is positioned near the upper surface whereas a 
second fluorescence layer Including a second fluorescer is positioned near the lower surface, said 
first fluoroscor of sold first fluorosconoo iayor being soioly visible from the upper surfiBoe when 
irradiated with en ultraviolet rey from the top, wheroas at least said second fluorescer of said 
second fluorescence layer being visitiie lh>m Uie upper surface when irraUiel^d wiUi m\ uKftivM0l 
ray frurn Um Injtlorn, said sheet pmvidlng dilferant vialbla raya whan the ultraviolet ray Is appUed 
to dinerent surteces of said sheet 

A fiuorescer is organic or inorganic material wNch provldeB a fluofescent light when 
irradiated with an ultravioiet ray from an ultraviolet lamp. For example^ the fluorescer may t»e 

- 4 - 
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waii»i^m<»d ur wIviMil-bwiMJ tluorwuvnt dye inctuding dlamlnovlllbene. counwln* oxazol, 
pyrazoline^ etc. Examples of fluorescent ploment that may also ba uaad as the fluoreacar in the 
present invention include sulfide pigment such as CaS:BI. SrSrSmrCa, ZnS:Ag. 7nS:Cu« 
ZnS:Cu:Co and oxygen add chloride such as Sr<(P04}tCI:Eu, 3{Ba,Mg)"8AI«Oo:Eu, ZnO:Zn, 
ZnaSIO^:Mni Zn80eO«;Mn, YVO^-Eu, Y«0«S:Eu, 0.5MgFjt;3,5MgO*GeOt:Mnp Any afterglowing 
pigmoht mciy olso be usod as tho ffuorosoer in the present invention. 

Eaoh layer of tho mulV-layered sheet may be paper, fabric, non-woven fabric, woven fabric, 
plastic film, plastic coaled layer, etc. Tlie iiiulUHctyuied slioeL iriuy be any deatrad comtiinaiion of 
Uiese layer matarial. 

In the flrst embodiment of the present Invanson. at least two different Mnds of fluorescer are 
used,, which are distributed at dittarant layer posltiona in thlnknasa nf tha muHHeyerad sheet 
Distribution of the fluorescer in the respective layer paslHons may be made by any desired 
procesSp For example, the layer aurface is printed with an ink including the fluoreeoer. A thin 
Him printed wKh an Ink including the fluoreeoer may be lomlnatod on the layer surface. A 
separate sheet made of fluorescer may bo laminated at any layer position in the mulUHayored 
sheet. The fluorescer may be internally added into a base material of the layer. Among ttiem, 
printiny with a Ouoreacent Ink or Incorporation of fluorescer Is preferred In most cases* because 
such process may be done at relatively low cost, yet providing a suflldent ci^oring effect. 

On the other hand, the mulU-iayered sheet having both aurffanas printnrf with a flunraanant 
Ink is mlafivaly easy kt ha InigaH. Accordingly, when one of upper and lower surfaces is diractly 
printed with a fluorescent ink» it is preferable that another fluorescer is printed on the inner 
surflsce of the upper or lower layer* or a film printed with another fluoresoent t'nk ie lominotod in 
suoh manner that the printed surface does not comprise the upper/lower surface of the 
mulUHayered sheei or another fltjorescer Is intemsJIy added into a layer. When one or both 
surfaces of Uie niulll-lHyered sheet la to be printed by after traatmant It Is prefeFatrie that a layer 
providing the surfiBce(s) to tie printed does not Include the fluorescer for better printing qualiv« 

incorporaWon of the fluorescer into a paper layer may be done by nsiiai paparwrfiaking 
pmcaas with Jnnnrpnralirm hy n ni-fi .Q% of fluorescent dye or pigment which may tm tn the form 
of filament or Ink coaled on a thin film or paper. Such proceas Is known and, thsrefbrs, needs 
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no further descrtpion. ngs. 1(A)-(F) ars eross-sectiond of forgery prevention sheets in 
accordance ¥vith a tirst embodfment of thA prmuinf InvAnfinn. Rg. 1(A) shows an exampJe in 
whtnh A 1li.ion!isc«r A iJSt printed in a desired patlem on the top of an upper layer 1 , whereas 
another fluorsscer S which Huoresces to provide a hue different from the fluoroecor A Is printed in 

■ 

a pattern different from the print pottem of the fluoroecor A on tho bottom of the upper layer 1 or 
the top of a lower layer 2. 

Rg. 1(B} shows another example In which the first tluorvscer A is ltil»iii«iliy <idded Into m\ 
upper layer 1 so that the upper layer 1 Itself may be deemed as a fluorescent layer i A* and the 
second fluorsscer B Is printed on the bottom of the upper layer 1 or the top of a lower layer 2. 

Fig, 1(C) shows still another nYampra in which e fluorescent layer 3 including the firBt 
lliiorasoer A is laininalad beneath an upper layer 1 that is a paper made by incorporation of no 
fluorsscer, and the second fluorssoer B Is printed on the bottom of the fluoroeoont layor 3 or tho 
top of a lower layor 2. 

Fig. 1(D) shows atfli another example in which the first fluorescer A is internally added Into 
an upper layer to form an upper fluorescent layer 1 A, the second fluore^uui B i« irittdrriciiiy added 
Into a lower layer lu form a luwt^i Ruoru^ueiil layer 2B, and a buffer layer 5 is rnterposed between 
the upper and lower fluorescent layers i a and 2B. Positionino of the buffer layer 5 t>etMmen tne 
upper and lower fluorescent distributing areas or layers is preferable, because the buttar layer 
raiiaves fluorescence from the first fluorescer A from being interfered with another fluorescence 
from the second fluorescer B. In other words* the buffer layer fijnctions to emphasize a contrast 
between fluorepcenoe ft'om the flrst and second fluoroecors A and B. 

Fig, 1(E) shows sUII another c»camplo En which the first fluorescer A Is printed In «i desired 
pattern on flie top of en upper l^yer 1 , and tho second fluorescer B la Intemaliy added into a 
lower layer to form a lower fluorescent layer 2B. In Uife exainplo and in the above-detscribed 
example shown In Rg. 1(A), the upper paper layer i itself would act as a buff^ layer. 

Rg. 1(F) shows still another sample in wliich a fluorescent layer 3 including the first 
fliinrasner A is laminated beneath an upper layer 1 that la a paper made by incorporaflon of no 
fluorsscer, whereas snother fluorescent layer 4 Including the second fluorsscer B Is laminated 
above a lower layer S that la a paper made by Inoorponaflon of no fluorescer, and a buffer layer S 

- e - 
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is interpoBsd baiwaon thasa fluorescant layers 3 and 4« In (tie examplas shown m i-ig^ (C) and 

• ■ 

Fig. 1(F), tha tlLioraftmrR A, B IncAtad in the interior of iha mulHtAay&md shaat. which will not 
effect adherence of a printino Inic on botii surfacaa of tha shaat to make sura good printing quality. 
Aeconjingiy, thoaa axampJas ara most prsfarabia whan both auifaoaa ore to bo printed. 

Each of thaaa exampiea may bo modlflod to hovo an upaidc-down airuoture. The first and 
aacond fluoraacara A, O providaa different huea of fluoraacence when irradiated wilh an ultraviuit^l 
ray. These fluorescers may provida monochiximayc or niulUcolor HgiiL 

In the forgery prevention sheet aocordlng to tha first ambodimant of the present Invention 
such as shown in Figs. ^(/^)^F), only the Ursi luorascer A bacomaa vialbia when the sheet is 
imiriiiitad wifh an idtmvinlat my frnm tha top, whereas only tha second iluoraacar B or both 
liuoreacere A and B iaeoomas visibia whan inradlatod with an ultravieiat ray from the bottom. 
Raqulramants (opacify) for aohlavtng this phenomenon wilt be doeorlbod in roforonoo to the 
following o^cporfmcntai data. 

<Tests 1> 

Cddujii i;«iibunitto ww kidded into wood pulp (NBKP 10% *** LBKP 30%) in an amount of 
15% to the pulp weight The resulting pulp was subjected to tha usual paper making pmcass to 
produce paper of fine quality of 2l>-21Ug/m'' basts weight The surface of the paper was than 
coated with sizing agent and starch to prepare various sample paper. The opacity of each 
sample paper was measured In accordance with the method described in JIS (Japanese 
Industrial Standarda) P8138 entitiod "Opocity of Papor". 

Rod color fluoroaoor partialea (manufaotured and sold aa "YS-A" by Nemoto & Co., Ltd.) waa 
Incorporated into a medium in an amount of 10% to produce an Ink, which waa prinladp wlUi a 
gravuie printer, onto one surfisu:^ of Uie aarnple pa^Ksr fiaving various basis weight in woven 
paaem. Onto the printed surfsce of the sample paper was iaminatedp with adhesive, another 
sami^le paper having no print, itiersby producmg vanous test samfile sheets. As shown in i^lg. 
2(A), each test sample stieet comprises an upper paper layer 1 1 having tha woven pattern print 
(fluorescence layer) 10 at the bottom was laminated onto a lower paper layer 12« 

Regarding tha respective teat sample sheets, an ultraviolet rays from 4W or 6W t>leok light 
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lamp was applied. In a welMlQht or dark room, id tfie upper or lower surface to observe 
fluorescence by naked eye observailon from the top. The resuilit of ohmivsition ere shown in the 
lailowina TnblM 1-ft. A flafthllght xnlrl m "L K-i^OO" by Sanyo Eiectrto Co., Ltd. equipped with a 
4W lamp sold as "National FL4BL-B* was used as ths 4W black light lamp. A flashlight sold os 
"M-06110-A" by NEC Home Elaotronics Co., Ltd equipped with a 6W lomp aold as "National 
FL6BL-B'* was used ss the 6W biaok light lamp. Measurement with an iilumindnc^e meter sold aa 
"TL-i" by Sanyo Electric Co.. Ltd. proved that the well-lighted room haa 25 LX illuminance arid 
Uie diiikrooin hats 0. 1 LX Illuminance. 



I'eMe 1 

(4W from Bottom \n Well-Lightod Room) 





non« 


200 


300 


4Qo 


e2.3o 


1 ^'09 


81.^9 




137.Sg 
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70.9 
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saa 


02.0 
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S4.Q0 
























81 .4g 
























104.7g 
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O 
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A 
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A 
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X 
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Tabf«2 

(AW fmm Hottom in Darkreom) 





nDnB 
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i fU. 7n 
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lUWfii ^Si^ 






if ■ 1 IT 
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r n 1 J 




RR fl 

f»n n 




Ad 7 


fifi 7 


OA A 
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o 
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C3 
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A 


A 


A 
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Tables 

(4W Iram Top in WeU-Ughted Room) 



kiwer^Sh^ 


none 


200 
51.4 


S2.9 


40o 
70.9 


52.30 
76.0 


64.00 
62.0 


61.40 
68.8 


104.70 
92.0 


127 90 
94.7 


167,00 
96.7 


209^0 
96.8 
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O 


A 


X 







Table 4 

(4W from Top in Darkroom} 



lower\_ 


none 


20a 

51.4 


300 
62.9 


40o 
70.9 


52. 3g 
76.0 


64.0a 
62.0 


81 .4g 
66.6 


104.7a 

92.0 


127.90 
94.7 


157 0fl 
96.7 


209.30 
98.8 


none 














O 


O 


A 




X 



- 9- 



Rictlvid Jurr01-00 10;94pa 



Proii-818B4012aiB 



To-siart c Binar 



Pate 010 



NO. 5990 P. 11/28 



C6W itom eociom in w^ii-uoniM Room) 
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A 
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TMlm 8 

(GW (torn Bonom m Darkroom) 

a 





none 


200 
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84. oq 
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104.7g 


127.90 
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62.9 


70.9 


75.0 


82.0 


88.8 


92.0 
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Table 7 

(OW from Top in W«li-U|^ilifcJ Riliuiii) 







20U 
51.4 


30g 
82,9 


409 
70.8 


92.ag 
79.0 


e4.0g 
82.0 


81.4g 
88.8 


104.7g 
92.0 
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94.7 
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98.7 
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(6W irom Top In Darkroom) 





noM 


ma 

51,4 


9W 

62.9 


4Ua 








1M.70 


127,90 


157,00 
90.7 


200,30 

9U.U 


noM 


















o 







in thfkiu)i tai:ii6$. "O" symiaol indicates that HuorBscenc^e ot ttia printed wov»n pattern ^vas 
daarly obsarvad, "A" symbol mdicatas that such was dimly obsenfod and "x" symbol Indicatoa 
that such was hardly obaarved (which io likawiae appHcoblo In the fdiowlng tablca). In tha 
ro3pQctivc columna indloaline the uppar papar layar 1 1 , tha baaia warght of papar ia identified In 
ttia upper aeotion and its measured opacity ia shown in tha lower aactlon. 

<Taatii 2> 

Nylon fllament6 or 50 micron diameter. Inciudtna tna rad-colqr nuorascar particles used in 
I esta 1 , was cut into segmenls ot 3-5mm length, which vmta inc»)rpnmtjari m m amount of 0.2A% 
of pulp in paftar-making to produce a fluorascanca layer having ImwIs weight of 20g/m^ and 
opacity of 44.8%, The sample papar of various basis weight prepared Jn Teals 1 was used ae an 
upper layer and a lower layer, between which the fluoraaoenoe layer wee Intarpoaed to make 
three^ayer paper [n eocordanoe with krH>wn paper making process. The teat samplas thus 
obtained ware tike that shown in Fig. 2(3} hfeivlny u Uire«H«iyt»fed uurisstiiiuUuri curriprl^ng whii;ii 
mt upper paper layer 1 1 » a lower paper layer 12 and a fluofBacance layer 10 Iriterposed 
inerebecween. The respedive lest samples were subjected to ot)sarvaiion in the same manner 
aa in Teaia 1. and the rasulia ana shown in the following Tabiss a-lG. 



Rictivid Jun-01-00 10:B4pn Fron-Sf 10401211 8 



To-5nan i Dinar Paii 012 



2M0$ 6fi 2B 12iiil7^ fimmm'''" 2000-06-06 5550 j3/28 



Tablo 9 

(4W m>m Bottom in W«ll-Ughted Room) 
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(4W frnin Rntlnm In Dfirkmnm) 
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none 
























ZOg 




























































1 


































O 
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Tflbto 11 

(4W m>m Top In weiHUamed Koom) 
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T«lll« 1 

(4W Trofn Top in Darkroom) 





non* 


20g 

S1.4 


30g 

02.9 


40g 

70.9 


92.^ 
75.0 


04.00 


61.4fl 
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Tamo 13 

(OW imm Bottom in wail-uohiacl Room) 
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Tmmm 14 

(5W m^m Bottom In Dwkroom) 
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(8W ftom Top in WeN-LigMed Room) 





ticiiie 
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52.3g 


e4.Qg 


81.4g 


104,70 
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1A7.0cf 


9m 
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Tiibi# 16 

(6W team Top in Darkroom) 





none 


20o 
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64.0g 

82.0 


B1.4g 
88.8 


104.7g 

92.0 
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none 














O 
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<TMts 3> 

Another tMte waina moda in the Aomo monnor ae in Toete 2 accept thcit the fluorosocnt fkbor 
was Incorponitod in an amount of QS% of pulp to prepare a tuoresoance layar 10' having baais 
weight of OOg/m*. The reault« of observation are shown in the following Tables 17*24. Tlie 
opacity of lha lluorascenoe layar 10' wad In Ttoia» 3 waa 93.8%. 



rabla 17 

(4W from Bottom in Welt-Lightad Room) 





nans 


200 


300 


4Qo 


52.30 


54.00 


81 40 


104 70 


1?7S*o 


157 Oo 




iower\^ 




51.4 


62.9 


70.9 


75.0 


82.0 


88.8 


92.0 


94.7 


96.7 


98.8 


nona 
























20o 
























30g 






















O 


400 


















O 


O 


A 


52.30 












O 


n 


n 


A 


A 


X 


64.0g 


O 


O 


O 


O 


O 


A 


A 


A 


X 


X 




tl1.40 




A 


A 


A 


A 


A 


A 


X 








104.70 


A 


A 


X 


X 


' X 


X 


X 










1Z7.90 


X 


X 




















Ib/.OO 
















■ 








209 3o 

























- 14 - 



Kicilvid Jun*01*00 10:Q4piii Pror-tl 99401 261 B To-S»rt i b\mr ?w 019 



2Mo$ 5fl 2B mm ms^mn'''' 02313162 2000-06-06 5^^^ ^^^28 



Table 18 

(4W Ifom Bottom In Darkroom) 







20a 

51.4 


30a 

02.8 


400 

70..8 


52. 3g 
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64 OO 
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92.0 
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Table 19 

(4W trom Top in WelhUflfhted Room) 





none 


2O0 
01,4 


300 
62,9 


400 
70.9 


02.30 
70,0 


04.00 
92.0 


01^40 

eo.e 


>04.rfl 

82.0 


127-90 
84.7 


107.00 
90.7 


209.90 
90.8 
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0 
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Table 20 
(4W fhim Top In DarKmom) 



lowor^Vw 


none 


200 

01.4 


30g 

02.9 


40g 

70,9 


62.30 
75.0 


04.0g 
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81.4g 
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104./g 
82.0 
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84.7 
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Table 21 

(6W tironi Botloin in Wefi-Ughted Room) 
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Table 22 
(6W from Bottom in Dorkroom) 
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Table 23 

(OW fruiri Top In Wefl-UghM Room) 



fciwer^Sw 


none 


20g 

S1,4 


30g 

02.9 


40g 

70.9 


02,^ 
75.0 


04.00 
82,0 


01 .4g 

88.8 


104,7g 
92.0 


127.8g 
94.7 
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98.7 
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Tabta 24 

(6W Horn Top In Dahcroom) 





mm 


2U0 

51.4 


62„9 


4ua 

/0.9 


02.^ 






104,79 


127.911 
IM.7 


167.00 
9b.7 


209.3a 

9b.B 


mm 












0 




X 









In thA tbrgifiry provenUon sheet having ttie structure of Fig. 1(F), In order Ihet e fluorescent 
light from the fluorsaoer A oonleined in Ihe fluorescence layer 3 can be observed from the top 
when an ultraviolet ray la applied to the upper surfocc, it is nocossory that an area from the upper 
surfiaco to the fluorosccnoo ioycr 3, that ia an area (a) in Fig, 3 comprising the upper paper layer 
1 has s speotflo opaci^ range. From the observation results of teats which were made under 
most handicapped conditions (i.e.» 4W if rciUifeiyun In wtall-Hghled ruoni), to meat the above 
i^quirements, tfie fluorssoenoa layer 3 should have opacfly of 92% or less when Ihe layer 3 Is 
made by printing of the fluorescer A (Table 3) or of b2% or less, preferably 76% or less» when 
the fluorescer A is internally added In the layer 3 (Tnhles 1 1 And 1 9} . 

The fergety prsvention sheet eccording to the first embodiment of the prssent inventfon 
should meet the requirement that, when en ullraviolet ray is applied to the upper surGsoe, the 
fluorosoor A in Iho fluoroeoonoo layer 3 develope a visible my^ but the fluorescer B in the lower 
fluorssoenoe layer 4 is not observed from the top. To meet such requirement, an arse (b) in Rg. 
3 which epdends from Hie upper surfece lu tlie nuuies{;eni;e layer 4 siiould irave opadty of 07% 
or ntuiu when Uiu layur 4 is made by printing of the fluorescer B (TabJe 6), or of 88% or more 
(Table 24). prefisrebiy 94% or more (Table 16). when the fluorescer B ts mtemaiiy added in the 
layer 4. These opacity data can be understood from the atiservaffon results of tefitR under mn^t 
advaritageous conditions (I.e., 6W Irradiation in dsricroorn}. 

On the other hand, when uitravioJet ray irradistion is applisd to the lower surfisce of the 
forgery pravenflon shoot ocoording to the flrst ombodimont of the prssent invention, at ieaat the 
fluoreaoer B in Ihe layer 4 must be ot>served from the top. To meet this requirement, there 
should be a particular correlation between opacity of an uiea (u) in Ply. 3 extending fiuiri die 
lower :iuf face tu Uie fluuriHiueiiue layer 4 wtiich comprises tfie lower paper layer 12 and opacity 
of the area (b) flrom the fluorescence layer 4 to the upper surfiacs. iiere. reftorence is made to 

- 17 - 



Rtctivtd Jun-Ol-OQ 1Q:S4pi 



Pros-B139401ZBia 



To-Snarc i Biggar 



Past 01 a 



20100* 6fl 2B mm mm^'''" 02313162 2000-06-06 ^^^^^^^ p_ ^^^23 



the observation results of tests In which an ultraviolet my wm ImidfAtAd from Ih^ bottom under 
most handicapped ccntfitjon^ (Le.p 4W irradiation in weU-Kghtod room), which are shown rn Tables 
1, 9 and 17. 

As described above, the reeulls of Teste 1 shown {Table 8) indloate that the area (b) should 
have opacily of 97% or more, when the fluoreacenc;e layer 4 comprises a print pattern of the 
fluorescer B. huwev^fp in retoenut^ lu TiiiUe 1, if upatdly of Uie area (b) js 98.8% and opacll^ of 
ttie area (c) is 06.7% or 2ass, a ray from the Quorescer S In the layer 4 can be observed. The 
results of Tests 2 (Tal)le 16) indicate that the area (b) should have opacity ot »4% or mom, whan 
the fluorescer B is incorporated in paper^maklng tn form tha iayar 4, which is applied to the 
horizontal columns of Table 0 to reveal that a ray from the fluorascer B in the layer 4 can be 
ok»sen/ed when opacity of the area (b) is 04.7% and that of the area (o) is not greater than 7,6.0%i 
when the former fe 06.7% end the fattw ie not greater then 70.9%p and when the former is 98.8% 
or more and the latter la not greater than BZsB%. The results of Tests 3 (Teble 24) Indicate that 
the area (b) should have opacity of 09% or mofe, when the fluorsscer B is Incorporated in 
paper-makjng to form the layer 4. which Is applied to the horizontal columns of Table 17 to reveal 
that a ray Item the lluorescer 8 in me layer 4 can be observed when opacity of the area (b) is 
92:tl% and that ot the area (n) is not grnatar than R? 0%, whan the thrmar is 0^.7% or 96.7% and 
the latter is not greater than 76.0%, and when the former is 98.8% and the latter is not greater 
than 70.9%. 

Accordingly, it is understDod that, when the iayer 4 ie a print pattern of the fluoroscor B, 
opedty of the area (b) should be 97% or more and opacity of the ersa (c) should be 98% or leaSk 
preferably 92% or less. When the ffuorescer B Is Incoiporated in paper^maldng to form the layer 
4p opacity of the area (b) should tie 89% or mora, preferably 94% or more, and opacity of the 
area (c) should be 7S% or fess, preferably 63% or less. 

in the first embodiment of the pnasant invantinn, it is praftinitila that, when irradiated from 
tha hnttnm, only fliinrascenca from the fluorascer B in the iayer 4 is visible from the top and the 
fluorascer A In tlie layer 3 can not be observed. This develops diflerent fluorescence patterns 
when ImdIatBd from the top and from the bottom, which mokee it easier to dietlnguieh o genuine 
one from a counterfeit SpecJflc ooreiaflmship t>etween opacity of an area (d) in Fig. 3 extending 
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irom Qie lower surftace to ihe layer 3 and opacity of iha area (a) wf u be a requirement lor tfie 

fliiormcer A In die layer 3 becoming Invisible with inwlalion fttsm lha bottom. 

Am dMcribad before, th« results of Tests 2 Indicate that opadiy of ttie area (a) should lae 
82% or less, whioh is applied to the horisontdl oolumhe of Table 14 to rovcol thet the fiuoreeoer A 
does not dcvoiop a visible ray with irradiation of ultraviolet nay firom the bottom, when the area (d) 
has opoclly of 92% or more. In Tests 3^ the area (a) should have opadiy of not yrecilBr liiun 
75%, wiiioh is applied lo huri^uiiUal i^olunirts u[ T«ibttt 22 lu rsveai tliat tfie fluorasoer A does 
not develop a visible ray with irradiation of ultraviolet ray from the t>ottom, vvhen the area (d) has 
opacity of 95% or mora. 

When paper is manutactured In the same manner, generally, its opadty will increase with 
basis weight Accordingiy, in the foregoing tests, paper samples having various opacity were 
monullaoturad by vaiying boeia woight. Howovor, whot la important In the prceont invention is not 
beeie weight but opaoHy of the rsspeotfve layers of the muHi-4eyerod forgery prevention sheet 
Other than vaiying paper t>asls weight opacity of t|ie paper may l>e contralisd by changrng Hie 
beating dugrw, by UifforeriUy winpoundlng sudi llller Inursdicaiils as calclurn c^rbonatBi titanium 
oxide and talc, by maidng or not maKIng a post calendering process, by coating or not coaling 
with transparencyHmprovIng agent etc. Inddantally, agaratta paper (having opacity at 
24Q/m^ basts weight) and India paper (having B0% npanlly at ^gg/m^ haRls waight And RP'SR% 
opacity at 42g/m' basis weight are ^Icai examples of paper having low basis weight but 
relatlveiy high opacity. Such kind of paper indudee the llller ingredients at a ratio higher than 
usual to improve opaolfyp oven with ttio same basis weight. A typical example of low opacity 
paper Is giesslne paper that is used for wrapi^ing Individual doses of powdered medicine or as a 
released paper. The glaaslne paper lias 22% opacity at 31gAi)' b«i«is wt^siyiit «tiid 53% ufMidty ul 
TOg/rri^ bwis weight Tlie manuiacturing of glaaaina paper prumotes beaQng In raw paper 
maidng process, fbBowed by extreme super-calendertng process, to lower opadiy. 

Ihe first and second tiuorescence layers in the lorgery prevenMon sheet according to the 
liimt emiMMliment of the present invention may be formed kiy laminating a thin film which has been 
printed with an inic Induding a lluoreacer. BKamplea of the sheet having such structure were aleo 
eubjootod to oxporimontai toeta in the ilka manner aa in Teats 1 . The rseufte of olMerraeon were 
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appnmlmMfi to those ooiained in Tests i . 

AlthniJOh 4W mr\ti RW Murk ligh^ were used in the tests, 15W and 20W black light may 

also be available In the commercial maricet However. 15W and 20W black iight may cause a 
groat damage to human eyes. 10W blaok iigjit lamp ie too long to be eaaily honcflod at the shop 
counter Acoordinglyp It Is pnaotloally mcaningiul to adopt data which were obtatned in the 
experiments using 4W and 6W black light. 

The first embodiment of ttie present Invention Is paitlculaily preferable when the sheet is 
used as bank notes or securMes which Is required to have extremely high anti-countaneiting 

altanr. Apart ^m such use, whan the sheet is to be used as a tag latiel on big-name brands' 
clothes and accessories with a print of a logotype or character reprssenflng Its t>is-name tirand, it 
Is preferable that the eheet has a simple stmoture with a eingle fluoreeoor. For suoh ueo, 
prolbrobly, judgomont of truth or Msohood may be done In a sEmple manner^ yet providing a 
praoticelly suflldent anti-oounterMtlng eflect. The second embodiment of the present InvenHon Ie 
perllcuiariy suitat>)e for such use, wi^ch will be described beluw. 

In accordance with the second embodiment of the present invention, there is provided a 
Ibrgery prevention sheet comprising a muitl-iayerad sheet having at least two layers, 
chaiacterized in that a bottom of the uppermost layer or a top at the lowermost layer Is printed 
with a fluorescent ink to provide a predetermined print pattern, said print pattern being not visible 
when Irradiated with an ultraviolet ray from the top but vlsit>le when tnactiated from the bottom » 
In this ombodimont, tho print pottom formed by the fluoroeoont ink may be a logotype or 
oharaoter representing e apedfio big-name brand. When the sheet is used as a tag attached to 
the big-name brand's dothes or accessorieei the print pattern ie not vieiiale at first glance but may 
bt? obvervod wliun itrudlul»d wilii an ullraviulet ray Ihirn the bottom. Accordinnly« if an infttnger 

Should make a tag without a fluorescent print pattern, it Is readily proved id t>e a counterfeit 
because the print pattern le not ooeerved when irradiated with an ultraviolet ray trom the bottom. 
Further, the fluorescent print pattern is located In the middle of thickness of the sheet, which 
means that manuta^ring of the shMt is not easy and costs a great deal, so that a third party 
would hosltoto to bo a Ibrgor. 
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Rgs. 4(A)-(C) ara crosMacstlons of fbrgary prevention sheets In accordance with the second 
embodiment of the present Invenflon. Fig 4.(A) Ahnws a douMe^ayered sheet comprising an 
uppar layer 1 and a lower layer 2, thm botbom of the Ibmier or Iha top of the latter being printed 
with a fluorescent ln|< in a predetermined pattern C. Rg. 4(B} shows a tripleHoyorcd shoot 
oompriaing an upper loyer 1, o lower layer 2 and an intomtcdiato layer 6 between Qie upper and 
lower layers 1 . 2 Jn which the bottom of the upper layer 1 or the lop of Ihe intemnedlate layer 0 
has the print pattern C. Rg. 4(C) ahowa a triple^ayered siieet tiomprteiiiy an upper layer 1, a 

tower layer 2 and an intermediate layer 6 between the upper and lower layers 1, 2. In which the 
bottom of Oie intermediate layer 6 or the top of Ihe lower layer 2 has tfie print pattern C. 

In the triplfr-layarart AhMt such as shown in Hgs. 4(B) and (C) including the Intermediate 
layer 6, both the upper and lower layers 1 end 2 may fcia of paper and the intenmediate layer 6 
may be of non-woven or woven fabric or piastio Mmc In another exompiep pioslio coating is 
applied to both suHbooe of the iniormodiato iayor 6 made of non-woven or woven fabric or pieetic 
Itim having the print pattern C at the upper or lower surface, to Ibrm upper and lower layers 1 and 
2. In such manner, Ihe sheet may be given appearance, ffetellny and pttt^-ufT ttUenglii aultatile lu 
a paiUcuicii use. When buUi Iho upper and lower layers 1 and 2 are formed as coaSng layer of 
thermo-sensiSve paint, the resulting sheet may be presented as a thermal and luminescent label. 

In addition to the pnm pattern of the fluorescent ink, there may be formed another print 
pattern with a transparent ink so that the sheet has a watermari<. Thrs further Irnproves tha 
forgery pn^vention effect. 

In aocordonoe with the second ombodimont of Iho prosont invention, the fluorescent print 
pattern is not observed with ultraviolet ray inadtatlon from the top but mey be observed with 
Irradiation from the bottom. To meet this function, an area from the upper surface to ttie print 
pattern sliould i)dve a speciOc upaufly laiiye. Tliis upacily requirement corresponds to the 

opacity raqulrement appiicabie to the erea (b) in the first embodiment An- achieving ttiat the 
fluorescence layer 4 Is not ot>served when innadiaiad flrom trte top. AGcordingiyp from the results 
shown In Tat>ie 8, opacity of this area should be 97% or more. To maet the at>ove function, 
another area from the lower surface to the print pattern should also have a spedflc opacity rsnga. 
This opacity requirement correeponde to the opacity roquiromont appllcat>lo to tho area (c) in the 
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flrst ^mHodtment tor achieving that ihe fluorasMriM wyar 4 M oi>Mrved when inadiated ftom the 
hottDm. Accordliigly, from the nasuJis of invmflOAlinn dMcrffaiuf bnlinrA, opacHy of thtft area 
xhnijlff hA 9fl% or less, prafersibly 92% or less. 



INDUSTRIAL APPLICABILITY 

Jn accordance wHh the forgery prevention sheet of the present invention, it provides different 
luminescence In response to irradiation of on ultraviolet nay from the top and from Ihe boUuOi, su 
that a ibigery may readily be distinguished from a genuine one. 

Accordingly, the present invengon is partfculdriy usefU fbr banlc note, liilis, checks, sioGk 

certilicates, bonds, gift certiffnataft, bAfting tprdctftlR nn hnrM or hirycta race, various kinds ot notes, 
varfous kinds of cards, passports and tag labels on big-name brands* dothes and accessories 
with logotype or character representing its trig-name brand, which rsquiree to have good 
anti-oounterfsflfng eflbot by reecSiy dletlnoHon of fbrgory from goniJno one. 
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CLAIMS 

1 A UnruAry nrnvanllon nhAAt mmiMfiiing a muW-iayiMnMl «hiaat having at least two layers, 
charactortzed In that a flist fluaraseanca layar including a ilist fluoraacar {« pocWoned near the 
uppor Surface whoraae a second fluorescance layar induding a second fluoroaoor ta positioned 
near the lower aurfeoe. aejd flrat fiuoreaoer of aaid ffrat fiuorwcence layer being solely visible 
from ihe upper eurface when irredieted with en ultraviolet ray from the top, whereaa at leaaL said 
am;uf id (iuurcssuer or bald saoond nuorascanca layer being visible from the upper surCace when 
irradiated with an ultravlolei ray from the booom, said sheet providing dlfterent visible rays when 
the ultraviolet ray is applied to dllllerent surliaces or said sheer. 

2 A forgery prevention sheet aecordrng to claim 1 wherein said first fluoreeoance layer le a 
printed layer wflh en ink Induding eaid flret fluoreeoer, a oroaa-eeoHonol area from tho upper 
aurfiaco to said flrat fluorosconco layer having opaoity of 02% or lees* 

3 A Ibrgery prevention sheet aocordlng to cfairn 1 wherein veld Ural Ruuievvei is liileii lally 
added In said llm fluorescence layer, a croas-secHonal area ftam the upper surface to said nrst 
fluorescence layer having opacity of 82% or less. 

4 A forgery pravenllon sheet according to dalm 1 wherein aaid second fluorescence layer is a 
printed layer with an inic inducing said second fluoreGoer. a orosG-eeotfonal area from the upper 
aurliaoe to said eeoond fluorosoonoo layer having opacity of 07% or more, another croaa -aecHonal 
area from the lower surface to said aecond lluoreacence layer having opacity of 90% or less. 

5 A Ibrgery prevenflon sheet according to claim 1 wherein said second lluorescer Is Iniemally 
added in said second iluorascence* a cross-sectional area from the upper surftice to said flist 
tlunraitMnca layer having nparity nf 99% or more, another cross^ectional araa from the lower 
surface to said second fluorescence layer having opadty of 75% or less. 
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s A Ibrnery prevenllon sheet accordno Id any one of claims wherein a croes-secdonal 
area tram me lower surtacB to said Urst fluoiBscmce layer has nparJfy of 99% or mom so that 
whan Irmcflatad from the lower siirfiiaca^ said second fluomcence of said second fluorsscence Fs 
visible but said first fluorsscence of said first flMoraecence layer can not be viewed. 

7 A forgery prevention sheet according to any one of dafms 1-6 wherein each of said first and 
second fluorescence layers is formed by printjng the upper or lower surface of a paper layer with 
an Ink Including said flrst or second fluorescer, by laminating a tfiln Mm printed with an Ink 
Including said tirsc or second fluorescer on the upper or lower surtKe or a i>aper layer or by 
incorporating and dfstribuling said flrst or sanond fluorescer In a paper layer. 

8 A forgery prevention sheet accorcflng to any one of claims 1-7 wherein the uppermoat layer 
includes no fluoreeoerp said flret fluoreeoenoe layer being poaitionod Just bdow said uppermost 
ioyor. 

9 A fonner/ prsvenQon siieel acoordliig iu any uin# viT dalma 1-6 wliertriii itie lowermout layer 
Includes no fluorescer. said second fluorescence layer being posittfrned just above said 
lowermost layer. 

10 A forgery prevention sheet sccordjng to any one qf claims 1-9 wherein an Intermediate layer 
including no fluorescer is positioned between said first and second fiuoreacenoe layers, 

11 A forgery prevention sheet comprising a muitl-iayered sheet having at least two layers, 
characterized tn that a bottom of the u|:>permosl layer or a lop of the lowt^miusl iayei b priiilud 

* 

with a fluorescent Inic to provide a pradeiermined print pattern, said fluorescent inic emitflng a 
visitile coionng ray when Irradiated with an ultravioiei ray. a crossnsecdoniri area from the upper 
surfinna to said print pattern having opacity of 97% or mors, anottwr cro8s-«aciional area from the 
lower surtace to said print pattern having opacity of 96% or iasst said print pattern being not 
visible when Irradiated with ultnsvlolet ray from the top but vielblo when irrodiatod trom tho bottom. 

- 24- 



RiCilVtd Jun-01-00 10:S4pffl Pri»R-B13B401ZBlB 



To-Snart 4 Biggar Paga 02B 



NO. 5990 P. 26/28 



12 A foriDery pravenHon snem according tt> claim 1 1 v^erein a cross-wcdonal area ftom die 
lower surllRCB to said print pnifnm iji $9?% r>r Inm 
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FIG. 4(A) 
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